Prevention of calcium overload and down-regulation of calcium channels in rat heart by SR 33557, a novel calcium entry blocker.
The effect of SR 33557, a novel calcium entry blocker, on calcium overload, and regulation of calcium channels and beta-adrenergic receptors was investigated in the rat heart. Calcium overload and infarct-like lesions were produced by a large dose of isoproterenol (40 mg/kg, subcutaneously) to rats. Calcium overload was maximal 8 hours after administration of isoproterenol (control: 5.7 mmol Ca2+/kg dry weight, isoproterenol: 34.9 mmol Ca2+/kg dry weight). At that time, a decrease in the total number of beta-adrenergic receptors (-27%) and calcium channels (-20% and -23%) was observed. Intravenous injection of SR 33557 (0.5-10 mg/kg), 30 minutes before administration of isoproterenol, attenuated the increase in calcium content in a dose-related manner, such that 5 mg/kg SR 33557 reduced calcium overload by 50%. At this dose, SR 33557 had no effect on the number of beta-adrenergic receptors but prevented the decrease in the number of calcium channels. The total number of binding sites and the dissociation constants of each radioligand were estimated from saturation isotherms. The dissociation constants were unchanged when animals given isoproterenol or SR 33557 and isoproterenol were compared to the control group. The results indicate that SR 33557 is able to protect against the calcium overload induced by sympathetic over-stimulation. This over-stimulation of the sympathetic system causes a down-regulation of the number of active beta-adrenergic receptors and calcium channels. The down-regulation of calcium channels is selectively reduced by earlier administration of SR 33557.